The Leech lattice is a magical structure in twentyfour-dimensional Euclidean space E 24 that was inspired by Golay's error-correcting code G 24 . The magic of the Leech lattice led Conway to the discovery of the three sporadic simple groups: Co 1 , Co 2 , and Co 3 . Also magically, the Leech lattice provides the optimal kissing configuration for the 24-dimensional unit ball as well as the densest lattice ball packing in E 24 .
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Data in digital systems are typically stored, transmitted, and processed in binary codewords. If a single codeword is in error, the message is garbled or the computation spoiled. Starting in the 1940s, scientists searched for coding systems that could detect and even correct errors. The philosophy of error-correcting codes-to design codes with both large minimal Hamming distances and large numbers of codewords-is related to ball packings with large packing densities. In 1965 J. Leech constructed a twenty-four-dimensional lattice Λ by lifting the extended Golay code G 24 from Z 24 2 to Z 24 and restricting the sum of the coordinates to zero modulo 4. Here an n-dimensional lattice is the set of all linear combinations of n linearly independent vectors over Z. In 1967 Leech realized that there are big holes in Λ. Filling those holes doubles the density and produces a remarkable lattice, Λ 24 , the Leech lattice. For convenience, we say a vector Let A(n, θ) denote the maximal number of points on the surface of B n with minimal spherical separation θ. Clearly we have
For k = 0, 1, 2, . . ., let P 
In 1978 V. I. Levenštein, A. M. Odlyzko, and N. J. A. Sloane constructed such a polynomial f (t) for n = 24 and surprisingly obtained
Then (1) and (3) For a real function f (x) defined on E n we define This time, up to symmetry, the Leech lattice again is the only optimal 24-dimensional lattice for δ * (B 24 ). Doubtless, given (4), everybody will bet on δ(B 24 ) = π 12 12! .
